The purpose of this paper is to study the G-isotopy classes of G-imbeddings of spheres into spheres, where the spheres are equipped with semi-free linear G-actions for a finite group G.
imbeddings of S v into S w which are not G-isotopic to each other, and (2) if d^>(m + l)/(m -ri)> then any G-imbedding of S 7 into S w is G-isotopic to the standard imbedding.
The paper is organized as follows. For any G-imbedding / : S ṽ *S W , we shall show that, by G-iso topics, f\S n can be deformed to be standard in § 1, / can be deformed to be linear on a neighborhood of S* in § 2 and / can be deformed to be orthogonal on a neighborhood of S n in § 3. Moreover we shall prove that, if two G-imbeddings of S v into S w are G-isotopic and are orthogonal on a neighborhood of <S", then there exists a G-isotopy between them which is orthogonal on a neighborhood of S n in §3. Then we see that the G-isotopy class of / is determined by the homotopy class of the orbit map of f\(S v -U) relative to the boundary, where U is a neighborhood of S n . In § 4, using the obstruction theory, we shall prove Theorem A and Theorem B.
The author wishes to thank Professors M. Adachi and T. Matumoto for their kind advices and valuable criticism. In this paper we shall assume that all manifolds and all actions are differentiable of class C°°. Until Section 3 the results are valid in the case of G a compact Lie group.
In this section we shall prove that any G-imbedding of S v into S w is G-isotopic to a G-imbedding which is standard on S n (see Proposition 1.3), and if two G-imbeddings of S v into S w , which are standard on S n , are G-isotopic, then there exists a G-isotopy between them which is standard on S* (see Proposition 1.4). Definition 1.1. Let M be a G-submanifold of a G-manifold N. Let I denote the unit interval [0, 1] with trivial G-action. A smooth map (resp. smooth G-map) /: MxI-*N is said to be an isotopy (resp. G-isotopy) if each f t : M-+N is an imbedding (resp. G-imbed-ding), where /,(#) =f (x, 0? an( i /« i § independent of t in some neighborhood of 0 and in some neighorhood of 1 (see G. Bredon [1, Chapter VI, §3] ). Two imbeddings (resp. G-imbeddings) /-:M -+N (z=0, 1) are said to be isotopic (resp. G-isotopic) if there exists an isotopy (resp. G-isotopy) F : MxI-*N with F 0 =f 0 and F l =f 1 By the induction we have G-maps
which is smooth on ( WjU . . . U W,) X X", such that F 1 ' =/ on MxL and
.. on some neighborhood of x, for sufficiently large i. F : MxK->N is smooth on (wWi) xK and F-/ on MX i L. Moreover F ft is a ^-approximation to / A in C 1 -topology, for each 
Then there exists a G-isotopy h : S v X I-*S W such that h 0 -f and ^ = f on some invariant neighborhood of S n in S v .
In order to prove Proposition 2. 1 3 we start with the following lemma. We shall identify v\f(BxP) as the image of (p.
Lemma 2. 2. Let M be a G-submanifold of a G-manifold N. Let f : MxI-*N be a G-isotopy such that f t (dM) ddN and f t (M) intersects transversally on dN for each t. Let A be an invariant subspace of M such that A is compact. Then there exists a G-isotopy

The tangent vectors to the curves f(x X R) (#eM) define an invariant vector field X on f(MxK) of the form X(f(x 9 t))=(X(x, 0, l)eT /Ui0 (JSTx-R). Note that Supp(X) is contained in /(MxJ). Take an invariant C°°-partition of unity subordinate to the covering {B y M -A] of M 3 and let u be the invariant function correspondence to B. Let X' be an invariant vector fields on f(MxR) defined by X'(/Cr, t))=u(x)-X(x, t) and X' = 0 outside of f(BxR).
Then Supp(X') is contained in /(5x7) and X 7 = Z on f(AxR). 
Proof. Let / : S v X I-*S W XI be a G-imbedding defined by f(x, t) = (f t (x), f). We can assume that f t (lT) is contained in N for each t. Let / : UxI-»NxI be a G-imbedding defined by f (v, i) = (j' t (v), 0-Let F: UxIxI-*NxI be a G-map defined by F,(v, t)=(l/(l-
is contained in v (2) \ F (& X [e, l-ejxl),
